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ir crystallisation of an amorphous silicon film for a TFT 



(54) 

(57) A line beam is irradiated such that edge lines 
of the beam extend in a direction at an angle of 45 wrth 
respect to the vertical direction or the horizontal direc- 
tion As a result, a laser defective crystallization reg.on 
FV where the grain size has not become sufficiently large 
due to unevenness in intensity of the line beam passes 
at 45° across the carrier path connecting source and 
drain regions S and D to each other. The defective crys- 



tallization region R' thus does not completely divide be- 
tween the contact region CT, i.e., the carrier path be- 
tween the source and drain regions. Therefore, a carrier 
path CP can be securely maintained without passing 
through the defective crystallization region R\ so that 
the ON-current is prevented from being reduced. Dete- 
rioration or unevenness in transistor character.st.cs 
caused by unevenness in intensity of laser irrad.at.on 
can thus be prevented. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the invention 

The present invention relates to a method of man- 
ufactunng a semiconductor device, particularly a liquid 
crystal display (LCD), and especially, to a driver circuit 
including type LCD in which a thin film transistor (TFT) 
is formed in a display section and a peripheral section 
of a panel. 



Description of the Related Art 

In recent years, because advantage of the small 
size and thickness and tow power consumption, an LCD 
(liquid crystal display) has been put into practice in the 
field of OA and AV devices. In particular, an active matrix 
type provided with a TFT, asa switching element for con- 
trollmg timings for rewriting image data on pixels, real- 
izes mot.on animation display with a large screen and 
high resolution, and is therefore used in displays of var- 
ious television systems, personal computers, and the 

A TFT is a field effect transistor obtained by forming 
a semiconductor layer together with a metal layer in a 
predetermined form, on an insulating substrate In an 
active matrix type LCD, a pair of opposing substrates 
are arranged so as to sandwich liquid crystal therebe- 
tween, and one electrode of each of a plurality of capac- 
itors for driving liquid crystal formed between the pair of 
substrates is connected with a corresponding TFT 

An LCD using polycrystal silicon (p-Si) as a semi- 
conductor layer of TFTs in place of amorphous silicon 
(a-Si), which had frequently been adopted has been de- 
veloped, and annealing using a laser beam for growth 
of grams has been put to use. In general, p-Si has a 
higher mobility than a-Si so that TFTs can be down-sized 
and a high aperture ratio and high resolution can be re- < 
aleed. In addition, since it is possible to adopt a gate 
self- aligning structure by means of using p-Si, fine TFT 
element is achieved and the parasitic capacitance can 
be reduced so that higher speed TFTs can be achieved 
Consequently, an electrically complementary connec- 
tion structure, e.g. , a CMOS (Complementary Metal Ox- 
ide Semiconductor) can be constructed using an n«h 
TFT and a p^h TFT so that a high-speed drive circuit 
can be formed by adopting p-Si TFT. Since a driver cir- 
cuit section can therefore be formed to be integral with 
a d,splay area on the same substrate, the manufacturing 
costs can be reduced and the LCD module realizes a 
small size. 

As a method of forming a p-Si film on an insulating 
substrate, there are a recrystallization method by an- 
nealing a-Si formed under a low temperature or a solid 
phase growth method under a high temperature In any 
case, the process must be carried out under a high tem- 



perature of 900'C or more. Therefore, it is not possible 
to use a low price glass substrate in view of heat resist- 
ance, but a quartz glass substrate of a high price is re- 
quired, resulting in a high manufacturing cost. In con- 
trast, developments have been made toa method which 
allows use of a low price glass substrate as an insulating 
substrate by performing silicon polycrystallization 
processing at a relatively low temperature of 600°C or 
w T^T US60f teserannealin 9- This kind of method in 
to which the processing temperature is thus 600»C or less 
throughout all the steps of manufacturing TFTs is called 
a low-temperature process, and is necessary for mass- 
production of LCDs at low costs. 

FIG. 1 is a plan view showing a relationship be- 
« tween a substrate 1 to be processed and directions of 
excimer laser irradiation and scanning, in excimer laser 
annealing (ELA). The substrate 1 to be processed is a 
popular non-alkaline glass substrate, and a-Si layer is 

20 i?K m f d t ° n c the SUrfaCe ° f the SUbstrate - ^ act ™ ™«rix 
substrate 5 mclude a part of an LCD which includes dis- 
play area 2 having a parality of pixels arranged in a ma- 
trix and gate drivers area 3 and drain drivers area 4 
formed in peripheral portions of the display area 2 The 
substrate 1 is a mother glass substrate including a plu- 
« ralrty of the active matrix substrates 5. At each of the 
display area 2, a pixel electrode as one of the electrodes 
of a pixel capacitor for driving liquid crystal will be formed 
such that the electrodes will be formed and arranged in 
a matrix, and TFTs will be formed so as to be respec- 
» lively connected with the electrodes. The gate driver 3 
win be mainly constructed of a shift register, and the 
drain driver4willbemainlyconstructedofashiftregister 
and a sample-and-hold circuit. These drivers 3 and 4 
will be formed by a TFT array such as CMOS or the like 
The substrate 1 is subjected to ELA to polycrystal- 
Hze a-Si to form p-Si. The ELA is carried out by irradiat- 
ing a line beam obtained from a predetermined optical 
system and by providing the line beam to scanning 
Scanning is performed by shifting every laser pulse by 
a predetermined pitch such that the laser beams runs 
and draws edge lines as indicated by broken lines C in 
FIG. 4. However, a p-Si film formed thus by ELA has a 
problem that a linear region attaining only a tow crystal- 
Unity where the grain size has not become sufficiently 
large* formed along a beam line direction. Here, each 
of TFTs formed on the substrate 1 has a channel length 
direction and a channel width direction which corre- 
spond to either the vertical direction V or the horizontal 
direction H with respect to the substrate 1 
s ° As shown in FIG. 2, the Tmormed on the substrate 
1 is constituted such that a gate electrode 1 3 is provided 
on an island-like channel region CH of a p-Si film with a 
gate insulating film inserted therebetween. Regions LD 
where impurities are doped at high and low densities in 
P-Si are provided respectively on both sides of the chan- 
nel region CH. Further, source and drain regions S and 
D are respectively formed outside the LD regions A de- 
fective crystallization region lineariy extending along the 
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,ongitudinal direction of the line beam as de^nbed 
above will be positioned in the channel length dncton 
L or the channel width direction W where an ,sland-l.ke 
TfI s ormed. In particular, when such a defective crys- 

W the defective crystalhzation region remans ,n to* 
Action, as indicated by reference R in FIG. 2, perfect y 
crossing acarrier path connecting the source andd *n 
Sons S and D with each other. Since the defects 
^stallization region R has a high °J 
current is lowered if it exists between the source and 
Z re ions S and D. As a result, problems appear .n 

erreousoperationsarecausedatthedrrvecircurtsec- 

ti0n FIG 3 shows an irradiation light intensity distribu- 
tion with respect to positions in the line beam as de- 
Sbed above. An optical system for generating a line 
beam is provided with a slit for adjusting the hne width 

like line beam. Thus, since the hne width [a] of the hne 
beam is defined by the slits for adjusting the hne wrdth, 

has substantially sharp edges and a flat .ntensrty peak 
portion, as shown in FIG. 3. However, at regions A and 
B^n FIG 3, the intensity is very high or low and >s thus 
quite different from the intensrty at the . M ; portm 

Regions B where the intensity d lS tribut.on has a 
oositrve or negative inclination other than right angles 

fength components of laser light are drtfrac ted at the 
edge Portions of the slit for adjusting the hne w.dth. In 

oeak is considered to have occurred s.nce laser light .s 

ferial or the like sticking to lenses form.ng part of the 
optical system, so that unevenness in light .ntensrty .s 
Sused and the uneven light is converged .n the hne 
Scnhlajdirection and expanded in the line len#d,rec- 
Jon Even a slight amount of foreign material which may 
thus cause unevenness in light intensity, if It exists m a 
clean room, will be a factor which influences optica 
characteristics and damages the flat characters of 
the intensity distribution. 

FIG 4 shows a relationship between the laser en- 
erov and the grain size where a-Si is crystallized to form 
pSbyELA.?t is apparent from thisfigure that thegrain 

sfceissmaller if the energy is smaller or 
optimal energy Eo as a peak. Where the grain see o at 
Sast ror mo?e is desired, the energy must be wrthmthe 
range of Ed to Eu. In FIG. 3, the light intensrty ,s lo When 
the energy is Eu, and the light intensrt.es are Id and lu 
when theenergy is Ed and Eu, respect^. Tnerefor * 
in the region denoted at A where the light intensity s 
higher than the light intensrty lu or in the -regjor . denoted 
by B where the intensity is lower than Id the grain size 
attained is not sufficient* large and it is thus ,mposs,ble 
to obtain a desired value r. 



For example, in the example of FIG. 1 , a line beam 
irradiated has a line width of 0.5 to 1.0mm and a line 
,ength ot 80 to 1 50 mm. Hence, laser light can be irra- 
diafed over the entire area by scanning the substra e 70 
s to be processed with this line beam a so that a large 
area can be processed. At the same time, however, a 
defective crystallization region is linearly formed I along 
the line length direction of the beam at such a portion of 
the semiconductor film of the substrate wh.ch <xm- 
,o spends to the region A or B shown in FIG. 3. As a r e s ^ 
a plurality of defective crystallization reg.ons appear l.ke 
stripes on the entire substrate 1 . 

BRIEF SUMMARY OF THE INVENTION 

The present invention has been made to soh/e the 

problems as described above and is ^ structe ^ 
,oprovideamethodformanufactunngasem.condu or 

device comprising a plurality of transistors each nclud- 
20 ing- a polycrystal semiconductor film patterned hke an 
sfand and obtained by polycrystallizing ar . amorpho s 
semiconductorf-lm formed on a substrate, by '—9 
a ,aser beam onto the amorphous sem.conductor Mm. 
aninsulatingfilmformedonachannelregiondthepoly- 

2S c,ystal.izedsemiconductorf^ 

corresponding to the channel region wi* the .nsulatng 
film therebetween; a source region and a d a,n region 
formed in the polycryatallized sem.conducto r 
that the channel region is formed between the source 
so anddrainregions-asourceelect^econne^dohe 
source region; and a drain electrode connected to the 

dra ' ,n r n ein the laser beam is irradiated onto the 
amomhoussemiconductorfilm such that the laserbeam 

35 has edge line directions on an irradiated region on the 
amorphous semiconductor film, which are not perpen- 
dbulartoachannellength direction and a channel w.dth 
direction of the channel region. 

,n this structure,evenifalinear region notsuff,c,en^ 

40 rv crystallized appears in the semiconductor film due to 
^evenness intensrty of the irradiated fcser beam 
such a defectively crystallized region does nd perfect* 

tore possible to prevent the Current of the TFT from 
45 beTng decreased due to formation of a h.gh-res.stance 
region in the channel section of the TFT. 

in addition, according to the present invention the 
iaserbeamisalinebeamobtainedbyshapinglaseright 
emitted from a laser oscillation source, .nto a belt-like 
so line, by means of a predetermined optical system con- 
sisting of a combination of a plurality of lenses. 

inthisstructure.ahnear defective crystallization^ 

gion formed at a portion within a hne beam where the 
intensity distribution of the line beam .s not formed 
55 Ling the channel region. Therefore, a h,g ^st- 
ance region does not exist in the earner pa h of the TFT 
andthe ON-current of the semiconductor element » pre- 
vented from being decreased. 
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Consequently, it is possible to prevent problems 
such as lowered contrast at the display area of an LCD 
operation errors in the peripheral circuit section, and the 



The line beam has a line length direction extending 
at an angle of 45- to at least one of the channel length 
direction and the channel width direction of the channel 
region. ■ 

Hence, a linear defective crystallization region gen- 
erated due to unevenness in intensity of the line beam 
is always positioned at an angle of 45" to the carrier path 
so that the defective crystallization region does not 
cross the polycrystal semiconductor layer. The carrier 
path is therefore prevented from being completely divid- 
ed to increase resistance using the defective crystalli- 
zation region. y 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING 

FIG. 1 is a view explaining a conventional positional 
relationship between a substrate to be processed and 
a line beam. 

FIG. 2 is a plan view explaining a defective crystal- 
lization regbn of a TFT subjected to annealing by ELA 
as shown in FIG. 1. y 

«f w R h G \ 3 j, 3 9raph Sh ° Wing 30 intensft y distribution 
of irradiated laser. 

FIG. 4 is a graph showing a relationship between 
laser energy and grain size. 

FIG. 5 is a view showing a positional relationship 
between a substrate to be processed and a region to be 
undated with a line beam, according to an embodiment 
of the present invention. 

FIG. 6 isaviewschematicallyshowingthestructure 
of a laser irradiation apparatus. 

FIGS. 7 and 8 are views showing the structure of 

FIG. 9 is a view showing a positional relationship 
between a TFT channel region and a defective crystal- 
lization region, according to an embodiment of the 
present invention. 

FIG. 1 0 is a view showing a cross-section of a TFT 
according to an embodiment of the present invention. 

FIGS. 1 1 and 12 are views each showing a relation- 
ship between a direction in which a channel of a TFT 
formed on a substrate extends and a direction in which 
a defective crystallization region extends. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 5 shows a positional relationship between a 
substrate 7 to be processed and irradiating and scan- 
ning directions of a line beam. The substrate 7 to be 
processed is a popular non-alkaline glass substrate 
and an a-Si film is formed on the surface of the glass 
substrate. An active matrix substrate 25 is a substrate 



forming one substrate of an LCD, and includes a display 
area 22 where a plurality of display pixels are arranged 
m a matrix, and gate and drain drivers area 23 and 24 
each provided in around the display area 22. The sub- 
strate 7 is a mother glass substrate comprising six active 
matrix substrates 25 as described above. In the display 
area 22, pixel electrodes, each being an electrode of a 
pixel capacitor for driving liquid crystal, will be arranged 

ed with the pixel electrodes. The gate driver 23 will be 
mainly constructedof a shift register, and thedrain driver 
24 will be mainly constructed of a shift register and a 
sample-and-hold circuit. These drivers will be constitut- 
ed by a TFT array such as CMOS or the like 

The substrate 7 is subjected to ELA to polyoystal- 
Jze a-Si on the substrate to form p-Si. ELA is carried out 
by irradiating a line beam obtained from an optical sys- 
tem shown in FIG. 6 and by scanning the substrate with 
me line beam. The region to be irradiated has a belt-like 
hnear shape whose edge lines extending in a direction 
SI or a direction S2 perpendicular to the direction 81 
as indicated by broken lines C, and the direction S1 ex- 
tend at an angle of 45' with respect to each of the ver- 
teal direction V and the horizontal direction H on the 
substrate plane. An excimer laser is a pulse laser A line 
beam of this excimer laser is intermittently irradiated on 
the substrate 7 to be processed and scanning is per- 
formed in a direction indicated by an arrow in FIG 5 
(which corresponds to the direction V in the figure). As 
» shown in FIG. 5, the line beams are controlled such that 
irrad.ation regions of any two successive pulse beams 
are overlapped on each other by a predetermined 
amount. 

In the following, a structure of a laser beam irradia- 
tion apparatus used for laser annealing as described 
above will be explained with reference to FIG. 6 In this 
figure, a reference 51 denotes a feser oscillation source 
References 52 and 61 denote mirrors. References 53 

40 « It 56 den ° te Cylindrical lenses - References 57 
58, 59, 62, and 63 denote convergence lenses. A refer- 
ence 60 denotes a slit for defining the beam width and 

64 den ° teS 3 81396 f ° r SUp P° rtin 9 a sub- 
strate 7 to be processed which has a surface where a- 

45 fh'J n T 6 * * I e,erenCe 65 denotes a s,it f °r defining 
« he I ne length of the beam and the slit 65 extends in the 
line length and is provided close to the stage 64 

Laser light is an excimer laser and the laser liaht 
irradiated from the laser oscillation source 51 is shaped 

so of co c ndenser lenses consis,ing of a P air ° f 

cyl,ndr,callenses53and55andapairofc y lindricallens. 
es 54 and 56, into parallel light whose intensity has a 
flat output distribution in the longitudinal and lateral di- 
rects. This parallel light is converged in one direction 
by .enses 58, 59, 62 and 63 and is expanded in another 
* d '^t^byalens57,tobeastrip-likelineandirradiated 
on the substrate 7 to be processed. The slit 60 for de- 
fining the line width and the slit 65 for defining the line 
length respectively define edge portions extending in 
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the line width and line length directions, so that the re- 
gion to be irradiated has a definite shape and the .n en 
£ on the effective irradiation region . manned con- 

^The stage 64 mounting a substrate 7 to be proc- 
essed movable in X- and Y-directions and . rotat.on 
in the horizontal plane. 

in this embodiment, a line beam is irradiated onto 
the ubstrate 7 to be processed in a direction .nchned 
I J Wangle of 45' to the vertical dire*tton V or horizontal 

^te" Ene beam thus generated has an irradiation 
lioht intensity distribution along the direction of the line 

TaTza ion region R' is formed along the line length direc- 
L iongnudina. direction)* the line beam 
The line beam is irradiated onto the substrate 7 by set^ 

tal direction H of the substrate, with use of the op ical 
pSs shown in FIG. 6. Thus, a defectrve crysta , 
Son region R occurs in the directs oblique toasde 
of the substrate 7 at 45- in the semiconductor film of the 
SUb Cwhiie.ineachTFTformedonthesubstrate7 
a non-doped channel region CH, lightly-doped regions 
LD and heavily-doped source and drain reg-ons Sand 
D are formed in an island-like p-Si film 11 . On Mta han- 
nel region CH, a gate electrode 1 3 is formed wrth a gate 
insulating film inserted therebetween. 

FIG 10 is a cross-sectional view where a LCD is 
completed. An island-like p-Si film 11. a non^oped 
cZel region CH, regions LD respectrvely portioned 
onMh sides of the channel region CH, and source and 
o^g'-sSandDp^ 

are formed on a non-alkaline glass substrate 0 as a 
substrate to be processed. A gate iwMnofi Irn 12 s 
formed on the p-Si film 11, and a gate electrode 13 
red by a dop'ed p-Si film 13p, tungsten silicide 
and the like is formed at a region corresponding to the 
channel egion. An implantation stopper 14for prevent- 
ng counted doping when implanting tons of a different 
conductive type in the CMOS structure ,s formed orUhe 
qSe electrode. Prevtously prepared margins are formed 
JZdhg to the side walls 15 so that the regions 

trode 13when impurities implanted into thep-S, film 11 
are diffused in the lateral direction by annealing A first 

ace so as to cover the above components. Dram and 
source electrodes 17 and 18 made of 'ow^stance 
metal are formed on the first inter-layer insulating film 
^andarerespectivervconnectedwrthdrainandsour^ 

regions D and S through contact holes forced n he 
gate insulating film 12 and inter-layer insula ing mVL 
Further, a second inter-layer insulating film 19 wrth 
Plantation effect is formed on the entire surface so 
a to Sver the above components. In the display area, 



a pixel electrode for driving liquid crystal J.torrwjo" 
me second inter-layer insulating film 
ed with a source electrode 18 through a contact hole 
formed above the source electrode 18. The drain and 
s sourceregionsSandDarebroughtintocontactwiththe 

CT indicated and surrounded by broken lines in FIG. i. 
In , the display area, a substrate is disposed so as to op- 
pose the substrate 7 as shown in Fig. 10. and a liquid 
10 crystal (LC) layer is provided between the substrate. A 
wmmoneectrodeisformedontheopposingsubsrate 
Sd a P uralrty of pbce. capacitors for drrving the liquid 
costal are constructed between, above the common 
electrode and a plurality of pixel electrodes. However 
,5 the pixel electrode and LC layer are not disposed , he 
drrver circuit section arranged in the peripheral of the 
display area on the substrate 7. 

Z TFT as described above is formed such that 
the channel length direction L «. * 
20 rection W complies with the vertical direction V or the 
horizontal direction H in the substrates 1 
lore, a defective crystallization region R extendng 
along the edge lines of the irradiated reg.on onnthe 
tongSudinal direction of the line beam ,s portioned at 
25 anangleof45'wrthre S pecttothechannelengthd,ec- 
tion L or the channel width direction W of he TFT as 
Sown in FIG. 9, by setting the directions , S1 and S2of 
edge lines C of an irradiated region wrth a line beam, 
as shown in FIG. 5. Accordingly, the defectrve crystal 
so zation region R' obliquely crosses, at 4? a xamer pa h 
connectingthesourceanddrainregionsSandDtoeach 
M with the channel region CH and regions LD 
formed therebetween. Consequent* a defectrve crys- 

35 perfectly separate the carrier path, so that the defectrve 
crystaltotion region R' is positioned to be obll0 ' u ® a ^ 
to the channel length direction L or channel I width direc- 
ion W of the TFT. as shown in FIG. 9. In this embodi- 
ment, thus, there isnodefectrve crystallization region R 
<o perfectly separating the carrier path connectm gft. 
source and drain regions S and D sandwiching the chan 

net region CH and the regions LD. 

For example, in a conventional case as shown in 
FIG 2, a defective crystallization region R generated at 
<s a source region S. a drain region D "*""*£Z™ 
a semiconductor film perfect* separates a contact por 
lion CT of the source region and a contact portion CT of 
I drain region from each other. However, in the 
present embodiment, a defective crystallizafion region 
so msWinedwithrespe^tothechannelleng^ 

[and channel width direction W of the TFT Taken into 
consideration a defective conization region , R as 
shown in FIG. 9, an end of this region reaches he a 
contact portion CT of a source or drain region while an- 
sa o^endof this region reaches a channel region. How- 
ev er , in this case, a carrier path CP is secure^ main- 
lined between the source and drain reg^swhoutbe- ( 
^ g separated by a defectrve crystallization region R 
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having a high res IS tance, as indicated by an arrow in the 
figure. Since a carrier path is thus maintained, reduc- 
tions in the ON-current of the TFT are restricted 

^.TTT'' thS 0356 ° f ^ in a P eri P heral d ™ 
c.rcurt.thechannel width is 1 00 to 500 um which is much 
larger than the channel length which is 5 to 10 urn 
Therefore, if the direction of the edge lines is set to an 
angle o 45' with respect to the channel length L (or the 
channel wKlth W), one defective crystallization region R' 
reaches either one of the contact portions CT of the 
dram and source regions and does not perfectly sepa- 
rate the carrier path. Accordingly, a carrier path CP con- 
necting contact portions CT of source and drain regions 
to each other can be securely maintained without pass- 
ing through a defective crystallization region having a 
high resistance, so that reductions in ON<urrent are 
prevented in a peripheral drive circuit for which an op- 
eration speed is significant. 

In the above description, the longitudinal direction 
of edge lines C is set to an angle of 45° with respect to 
any edge of the substrate 7. This is particularly because 
H-Ts in which the direction of the channel length L or 
the direction of the channel width W is oriented in the 
horizontal direction H of the substrate 7 and TFTs in 
which the direction of the channel length L or the direc- 
tion of the channel width W is oriented in the vertical 
direction V exist at substantially equal ratios of number 
in the dnver sections 3 and 4 whose operations are 
greatly influenced by an increase in ON-resistance 
Therefore, according to the setting as adopted in the 
present embodiment, any of the TFTs can achieve the 
same results as in the case of FIG. 9 

ifcn.fTST 6r " b0diment of the P^sent invention is not 
limrted to the above^iescription. As shown in FIGS 11 
and 12, the longitudinal direction of edge lines C is set 
to a direction ranging between a direction defined bv a 
valueei of tan- 1( Wl/L1,obtained by the channel length 
is oriented in a certam direction, and a direction defined 

HT? 6 h °l ^' HL2m2) obtained b * the *«2 « 

length L2 and channel width W2 of TFTs in which the 
channel ,s oriented in a direction perpendicular to the 
certain direction. As a result of this, in any of the TFTs 
he defective crystallization region R" does not separate 
he earner path CP in the channe. regions. Here since * 
the source and dram regions S and D are doped with 

'ZT *<l"* d6nSrty ' 3 hi9h mobi,rtv is obt *ined 
egardless of the crystallization condition of the p-Si film 
VL Therefore, according to the setting as described 
above a carrier path extending from the source region so 

fo?h?nM ra,n re9i0n ° iS 3lWayS Securelv maintained, 
so that Currents are prevented from being lowered 
In particular, as shown in FIG. 11 , much greater ef- 

S no ta L" ed ^ ab ° Ve C3Se « be attai "^ ■ 
setting of the channel lengths L1 and L2 is carried out ss 
not only for a non-doped channel region CH but also for 
a ligh ted region LD. Special*, the impurity den- 
sity of the source reg,on S is different by two orders of 



rmgnitudefrom that of the LD region, and therefore, the 
effect -of preventing an Current from being lowered 

path connectmg the source and drain regions S and D 
In a case where the ratio in number of the group of 
TFTsshowninFIG. 11 to another group of TFTishown 
n FIG. 1 2 is extremely large, the effect can be improved 
much more by setting the direction of edge lines C at an 
angle wheh is advantageous for only one group of TFTs 
» Specrfica.ty.asforthede^ 

crossing the channel region CH (and the region LD). the 
gn^terthe angle ,* the region R- to the channe. length 
Sector ..s, the higher the probability at which carriers 
moving between the source and drain regions S and D 
pass through the defective crystallizatbn region R- is 
resuft.ng r > an increase in ON-resistance. Therefore, the 
for™ I™, 01 TFTS M bS im P roved an °" the per- 
beTn h k 6 entire ^ 5and6can acco 4)V 
20 US 0 Ved '. bysettin 9 thea "9leofthedefectivecrys- 
tall.zat.on reg.on R- to a small angle with respect to the 



& Claims 

1. A method for manufacturing a semiconductor de- 
vice compnsing a plurality of transistors each in- 
eluding: 

JO 

a polycrystal semiconductor film patterned like 
an .sland and obtained by polycrystallizing an 
amorphous semiconductor film formed on a 
substrate, by irradiating a laser beam onto the 
amorphous semiconductor film- 
an insulating film formed on a channel region 
of the polycrystallized semiconductor film- 
a gate electrode formed corresponding to the 
channel region with the insulating film therebe- 
tween; 

a source region and a drain region formed in 
the polycrystallized semiconductor film, such 
that the channel region is formed between the 
source and drain regions; 
a source electrode connected to the source re- 
gion; and 

a drain electrode connected to the drain region, 

wherein the laser beam is irradiated onto the 
amorphous semiconductor film such that the laser 
beam has edge line directions on an irradiated re- 
gion on the amorphous semiconductor film, which 
are not perpendicular to a channel length direction 
andachannel width direction of the channel region. 

2. A method according to claim 1 , wherein the laser 
beam .s a line beam obtained by shaping laser light 
emitted from a laser oscillation source, into a beft- 
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like line by means of an optical system consisting 
of a combination of a plurality of lenses. 

3 Amethodaccordingtoclaiml.whereinthattheline 
beam has a line length direction extending at an an- 
cle of 45° to at least one of the channel length di- 
rection and the channel width direction of the chan- 
nel region. 

4 A method according to claim 1. wherein the laser « 
beam is a belt-like line beam emitted from a laser 
irradiation apparatus for irradiating the line beam to 
the semiconductor film, said laser irradiatbn appa- 
ratus comprising: JS 

an oscillation source for generating laser light; 
a beam width adjusting optical system for ad- 
justing a beam width of the laser beam, consol- 
ing of a plurality of lenses; 

a beam length adjusting optical system for ad- 7. 
justing a beam length of the laser beam, con- 
sisting of a plurality of lenses; 
a beam width defining slit for defining the beam 
width of the laser beam; 

abeamlengthdefiningslttfordefiningthebeam & 
length of the laser beam; and 
a support stage for mounting the substrate at a 
position to be irradiated by the line beam 
formed by the beam width adjusting optical sys- 
tern, the beam length adjusting optical system, 30 
the beam width defining slit, and the beam 
length defining slit, said support stage being 
movable in parallel and rotatable in a plane ver- 
tical to a direction in which the line beam runs, ^ 8. 

wherein a longitudinal direction of the line 
beam is inclined with respect to the channel width 
direction or the channel length direction of the tran- 
sistors formed on the substrate. ^ 

5 A method for manufacturing a liquid crystal display 
' device comprising a plurality of thin film transfers 
formed on a substrate, each of said thin film tran- 
sistors including: 4J 

a polycrystal semiconductor film patterned like 
an island and obtained by polycrystallizing an 
amorphous semiconductor film formed on a 
substrate, by irradiating a laser beam onto the 
amorphous semiconductor film; 
an insulating film formed on a channel region 
of the polycrystallized semiconductor film; 
a gate electrode formed corresponding to the 
channel region with the insulating film therebe- ^ 
tween; 

a source region and a drain region formed in 
the polycrystallized semiconductor film, such 
that the channel region is formed between the 



source and drain regions; 
a source electrode connected to the source re- 
gion; and 

a drain electrode connected to the drain region, 
wherein 

the laser beam is irradiated onto the amor- 
phous semiconductor film such that the laser 
beam has edge line directions on an irradiated 
region on the amorphous semiconductor film, 
which are not perpendicular to a channel length 
direction and a channel width direction of the 
channel region. 

A method according to claim 5, wherein that the thin 
film transistor is used as a switching element for a 
display section on the substrate and as a switching 
element for a driver circuit provided around display 
section. 

A method according to claim 1, wherein the longi- 
tudinal direction of the line beam is set to be orient- 
ed within a range between a direction expressed by 
tan- 1 (W1/L1) and a direction expressed by tanr 
(L2/W2), 

where L1 and W1 are respectively a channel 
length and a channel width of a transistor, some of 
the plurality of transistors, which has a channel ex- 
tending in one direction, while L2 and W2 a» re- 
spectively a channel length and a channel width of 
atransistor, the others of the plurality of transistors, 
which has a channel extending in a direction per- 
pendicular to the one direction. 

A method according to claim 7, wherein the source 
and drain regions are formed by doping impurities 
having one conductivity type into the polycrystal- 
lized semiconductor film, 

the channel region is formed of an intrinsic layer 
of the polycrystallized semiconductor film or 
formed by doping impurities having other con- 
ductivity type opposite to that of the source and 
drain regions, 

lightly doped regions doped at a small dose with 
impurities having a conductivity type the same 
as that of the source and drain regions are 
formed between the channel region and the 
source and drain regions, and each of the chan- 
nel lengths L1 and L2 is a length summing the 
channel region and the lightly doped regions. 
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Fig. 8 
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